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IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A monitoring system comprising: 
an effluent system configured to draw a first gas from a process chamber through a 
first opening ; 

an excitation source in fluid communication with the effluent system and configured 
to enter the effluent system through a second opening and inject a second gas into the effluent 
system at a position downstream from the first opening ; and 

at least one sensor in fluid communication with the effluent system and located 
downstream from the position . 

Claim 2 (Original): The monitoring system as claimed in claim 1, further comprising 
at least one mass spectrometer coupled to the effluent system. 

Claim 3 (Original): The monitoring system as claimed in claim 1, wherein said at 
least one sensor comprises at least one optical sensor. 

Claim 4 (Original): The monitoring system as claimed in claim 3, wherein said at 
least one optical sensor comprises at least one monochromator. 

Claim 5 (Original): The monitoring system as claimed in claim 1, wherein said at 
least one sensor comprises at least one mass spectrometer. 

Claim 6 (Original): The monitoring system as claimed in claim 1, wherein said at 
least one sensor comprises at least one optical sensor and at least one mass spectrometer. 
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Claim 7 (Currently Amended): A monitoring system comprising: 
an effluent system configured to draw a first gas from a process chamber through a 
first opening ; 

an excitation source in fluid communication with the effluent system and configured 
to enter the effluent system through a second opening and inject a second gas into the effluent 
system at a position downstream from the first opening ; and 

a monochromator in fluid communication with the effluent system and located 
downstream from the position . 

Claim 8 (Currently Amended): A method for analyzing gaseous species, the method 
comprising the steps of : 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 

forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form an excited gaseous species; and 

identifying said excited gaseous species , at a position downstream from said colliding, 
by measuring light emitted from said the excited gaseous species. 

Claim 9 (Original): The method as claimed in claim 8, further comprising the step of 
using the excited gaseous species to characterize a plasma etching process. 
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Claim 10 (Original): The method as claimed in claim 8, wherein the identifying step 
further comprises the step of measuring the emitted light to identify at least one excited gas 
molecule. 

Claim 1 1 (Original): The method as claimed in claim 8, further comprising the step 
of using the excited gaseous species to characterize at least one of a chemical vapor 
deposition (CVD) process and a physical vapor deposition (PVD) process. 

Claim 12 (Original): The method as claimed in claim 8, further comprising the step 
of using the excited gaseous species to characterize an abatement process. 

Claim 13 (Original): The method as claimed in claim 8, further comprising the step 
of using the excited gaseous species to characterize an endpoint in at least one of a chamber 
cleaning process and a chamber conditioning process. 

Claim 14 (Original): The method as claimed in claim 8, further comprising the step 
of using the excited gaseous species to detect a fault in a plasma etching process. 

Claim 15 (Original): The method as claimed in claim 8, wherein the plurality of 
gaseous species are formed as part of at least one plasma process, the method further 
comprising creating a process table containing an acceptable range for the excited gaseous 
species during at least a portion of the at least one plasma process. 

Claim 16 (Currently Amended): The method as claimed in claim 15, whoroin the 
method further comprisoa tho stops of comprising : 
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performing at least one plasma process an additional time; 

colliding a plurality of additional effluent gas molecules from the at least one plasma 
process performed the additional time to produce an additional excited gaseous species; 

identifying said additional excited gaseous species from the at least one plasma 
process performed the additional time by measuring light emitted from said the additional 
excited gaseous species; 

characterizing the at least one plasma process performed the additional time using the 
additional excited gaseous species from the at least one plasma process performed the 
additional time; and 

declaring a fault when the at least one plasma process performed the additional time 
includes additional excited gaseous species outside of the acceptable range. 

Claim 17 (Currently Amended): A method for analyzing gaseous species, the method 
comprising th e st e ps of : 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 

forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form an ionized gaseous species; and 

identifying-said the ionized gaseous species. 

Claim 18 (Original): The method as claimed in claim 17, further comprising the step 
of using the ionized gaseous species to characterize a plasma etching process. 
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Claim 19 (Original): The method as claimed in claim 17, further comprising the step 
of using the ionized gaseous species to characterize at least one of a chemical vapor 
deposition (CVD) process and a physical vapor deposition (PVD) process. 

Claim 20 (Original): The method as claimed in claim 17, further comprising the step 
of using the ionized gaseous species to characterize an abatement process. 

Claim 21 (Original): The method as claimed in claim 17, wherein the identifying step 
further comprises the step of measuring ion current to identify the gaseous species. 

Claim 22 (Original): The method as claimed in claim 17, further comprising the step 
of using the ionized gaseous species to characterize an endpoint in at least one of a chamber 
cleaning process and a chamber conditioning process. 

Claim 23 (Original): The method as claimed in claim 17, further comprising the step 
of using the ionized gaseous species to detect a fault in a plasma etching process. 

Claim 24 (Currently Amended): The method as claimed in claim 17, wherein the 
plurality of gaseous species are formed as part of at least one plasma process, the method 
further comprising: 

creating a process table containing an acceptable range for the ionized gaseous species 
during at least a portion of the at least one plasma process. 
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Claim 25 (Currently Amended): The method as claimed in claim 24, wherein the 
method further compris e s th e Gt e ps of comprising : 

performing the at least one plasma process an additional time; 

colliding a plurality of additional effluent gas molecules from the at least one plasma 
process performed the additional time to produce an additional ionized gaseous species; 

identifying said additional ionized gaseous species from the at least one plasma 
process performed the additional time; 

characterizing the at least one plasma process performed the additional time using the 
additional ionized gaseous species from the at least one plasma process performed the 
additional time; and 

declaring a fault when the at least one plasma process performed the additional time 
includes additional ionized gaseous species outside of the acceptable range. 

Claim 26 (Currently Amended): A method for analyzing gaseous species, the method 
comprising th e st e ps of : 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 

forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form excited and ionized gaseous species; 

identifying said the excited gaseous species , at a position downstream from said 
colliding, by measuring light emitted from said the excited gaseous species; and 

identifying said the ionized gaseous species. 
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Claim 27 (Original): The method as claimed in claim 26, further comprising the step 
of using at least one of the excited gaseous species and the ionized gaseous species to 
characterize a plasma etching process. 

Claim 28 (Original): The method as claimed in claim 26, further comprising the step 
of using at least one of the excited gaseous species and the ionized gaseous species to 
characterize at least one of a chemical vapor deposition (CVD) process and a physical vapor 
deposition (PVD) process. 

Claim 29 (Original): The method as claimed in claim 26, further comprising the step 
of using at least one of the excited gaseous species and the ionized gaseous species to 
characterize an abatement process. 

Claim 30 (Original): The method as claimed in claim 26, further comprising the step 
of using at least one of the excited gaseous species and the ionized gaseous species to 
characterize an endpoint in at least one of a chamber cleaning process and a chamber 
conditioning process. 

Claim 31 (Original): The method as claimed in claim 26, further comprising the step 
of using at least one of the excited gaseous species and the ionized gaseous species to detect a 
fault in a plasma etching process. 
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Claim 32 (Currently Amended): The method as claimed in claim 26, wherein the 
plurality of gaseous species are formed as part of at least one plasma process, the method 
further comprising! 

creating a process table containing an acceptable range for the excited gaseous species 
and the ionized gaseous species during at least a portion of the at least one plasma process. 

Claim 33 (Currently Amended): The method as claimed in claim 32, wherein the 
method further comprisoo tho otopa of comprising : 

performing the at least one plasma process an additional time; 

colliding a plurality of additional effluent gas molecules from the at least one plasma 
process performed the additional time to produce additional excited and ionized gaseous 
species; 

identifying said additional excited gaseous species from the at least one plasma 
process performed the additional time by measuring light emitted from said excited gaseous 
species; 

identifying said additional ionized gaseous species from the at least one plasma 
process performed the additional time; 

characterizing the at least one plasma process performed the additional time using the 
additional excited and ionized gaseous species from the at least one plasma process 
performed the additional time; and 

declaring a fault when the at least one plasma process performed the additional time 
includes additional excited and ionized gaseous species outside of the acceptable range. 
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Claim 34 (Original): The method as claimed in any one of claims 8, 17 and 26, 
wherein the forming step further comprises the step of processing a gaseous stream of rare 
gas atoms using an electric field. 

Claim 35 (Currently Amended): A plasma processing system comprising: 
a plasma processing chamber; 

a pump in fluid communication with the plasma processing chamber; and 
a monitoring system in fluid communication with the pump, wherein the monitoring 
system compris e s: includes 

an effluent system coupled to the pump configured to draw a first gas from the 
process chamber through a first opening. 

an excitation source coupled to the effluent system and configured to enter the 
effluent system through a second opening and inject a second gas into the effluent 
system at a position downstream from the first opening , and 

a monochromator coupled to the effluent system and located downstre am from 
the position . 

Claim 36 (Original): The plasma processing system as claimed in claim 35, further 
comprising a second pump coupled to the monitoring system. 

Claim 37 (Original): The plasma processing system as claimed in claim 35, further 
comprising at least one controller coupled to the plasma processing chamber and the 
monitoring system. 
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Claim 38 (Currently Amended): The plasma processing system as claimed in claim 
35, further comprising at least one mass spectrometer coupled to the monitoring system,. 

Claim 39 (Currently Amended): A method for analyzing gaseous species, the method 
comprising th e s t e ps of : 

performing at least one plasma process; 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 

forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form an excited gaseous species; 

identifying said the excited gaseous species by measuring light emitted from said the 
excited gaseous species; 

characterizing the at least one plasma process using the excited gaseous species; 

determining a change in the excited gaseous species over time; and 

establishing an endpoint for the at least one plasma process based on the change in the 
excited gaseous species over time. 

Claim 40 (Currently Amended): A method for analyzing gaseous species, the method 
comprising th e st e ps of : 

performing at least one plasma process; 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 
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forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form an ionized gaseous species; 

identifying said ionized gaseous species; 

characterizing the at least one plasma process using the ionized gaseous species; 

determining a change in the ionized gaseous species over time; and establishing an 
endpoint for the at least one plasma process based on the change in the ionized gaseous 
species over time. 

Claim 41 (Currently Amended): A method for analyzing gaseous species, the method 
comprising tho st e ps of : 

performing at least one plasma process; 

evacuating an effluent gaseous species from a process chamber into a first opening of 
an effluent system; 

forming metastable atoms in an excitation source ; 

injecting, through a portion of the excitation source entering the effluent system and at 
a position downstream from the first opening, said metastable atoms into the effluent system; 

colliding a plurality of effluent gaseous species with said injected metastable atoms to 
form an excited and ionized gaseous species; 

identifying said the excited gaseous species , at a position downstream from said 
colliding, by measuring light emitted from said the excited gaseous species; 

identifying said the ionized gaseous species; 
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characterizing the at least one plasma process using the excited and ionized gaseous 
species; 

determining a change in the excited and ionized gaseous species over time; and 
establishing an endpoint for the at least one plasma process based on the change in the 
excited and ionized gaseous species over time. 

Claim 42 (New): The monitoring system as claimed in claim 1, further comprising: 
an exhaust located downstream from the position and configured to draw at least the 
first gas from the effluent system. 

Claim 43 (New): The monitoring system as claimed in claim 7, further comprising: 
an exhaust located downstream from the position and configured to draw at least the 
first gas from the effluent system. 

Claim 44 (New): The plasma processing system as claimed in claim 35, wherein the 
monitoring system further comprises: 

an exhaust located downstream from the position and configured to draw at least the 
first gas from the effluent system. 

Claim 45 (New): The monitoring system as claimed in Claim 1, wherein the first gas 
reacts with the second gas. 



Claim 46 (New): The monitoring system as claimed in Claim 7, wherein the first gas 
reacts with the second gas. 
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Claim 47 (New): The monitoring system as claimed in Claim 35 wherein the first 
reacts with the second gas. 
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